Leukocyte/endothelial interactions and blood-brain barrier permeability in rats during cerebral superfusion with LTB4.
The experimental study analyses the vasomotor response (change of diameter of pial arterioles and venules), and blood-brain barrier function of the pia-arachnoidea at the rat brain surface before, during and after cerebral superfusion with 1.5 or 15.0 nM LTB4 in mock CSF. Leukocyte dynamics were studied by assessment of their centerline velocity, of rolling along ("roller") and attachment to ("sticker") the venular wall of white blood cells intravitally stained by Rhodamin 6G. Superfusion of the brain with LTB4 at both dose levels led to dilation of arterioles to 130% (p < 0.001), while of venules to 117% (p < 0.001) of control. The centerline velocity of leukocytes increased from 0.7 to 0.9 mm/s, however, only after superfusion with LTB4 at the high dose level. LTB4 induced a dose-dependent rolling (p < 0.01) and sticking of leukocytes (p < 0.001). Yet, a delay of about 60 min between cerebral administration of LTB4 and the maximal response of leukocyte rolling and sticking was observed. Whereas the blood-brain barrier was not opened by cerebral superfusion with 1.5 or 15.0 nM LTB4, for i.v. Na(+)-fluorescein, barrier leakage was promptly induced by 30.0 nM. The present findings demonstrate that cerebral administration of LTB4 by superfusion of the exposed brain surface is eliciting a pronounced vasomotor response, whereas the induction of leukocyte/endothelial interactions is less impressive.